For the high complexity of airport runway dynamic load field test, the paper did simulation analysis by means of ADAMS/Aircraft software, used the standard model of the prototype aircraft, and generated different levels of pavement with the white noise linear filtering method, to study the dynamic load laws of nose wheel and main wheels under different pavement. Simulation results show that: the poorer the runway pavement, the greater peak of aircraft dynamic load coefficient of pavement will be. Compared with the measured data, it indicating that the roughness is the main factor of aircraft dynamic load peak.
Introduction
Road roughness is one of the most important indicators of pavement performance, influencing safety of taxiing and driving comfort, determining the dynamic load force of the plane. When the aircraft is taxiing on uneven road surfaces, the wheels generate additional dynamic load on the pavement. It directly impact on the development of plastic deformation of the points, so that the accumulation of plastic deformation on different points differ, which accelerates the pavement roughness.
We often simplify the pavement design with static load multiplied by the dynamic load coefficient in the past. With the development of aviation technology, the weight of transport airplane both military and civilian increases, and landing gear is even more complex, load characteristics of existing aircraft during takeoff and landing have changed as well. The previous dynamic load factor can not describe the response from the wheels to the pavement accurately any more. Making an on-the-spot dynamic load test [2] for various types of aircraft is certainly a mammoth job, which would take a lot of manpower and resources. Therefore, in this paper we described road roughness with power spectral density, and built model plane with simulation software ADAMS, then we did simulated roll on different levels of road surface to get a random dynamic loads of the airplane.
Random road roughness incentive model
Road roughness means the road surface deviations from the base plane. The actual road surface roughness is based on the spatial frequency power spectrum density. GB7031-86 expresses the power spectral density of the ground roughness as a power function from, proposing the power spectral density equation (1) as a fitting expression:
Where n means spatial frequency, m is the frequency index, slope of dual-logarithm coordinate, determining the frequency structure of road frequency spectral density, =2.
GB divide road roughness into A~H-level, as shown in Table 1 . Road files simulated by ADAMS were based on linear filtering of white noise, which generated right and left rut vertical sections of the main landing gear from A~H , 8 files altogether. The correlation coefficient of two ruts R l was taken as 0.8(R l =0 means not relevant, R l =1 means related).
Results and Analysis
For the simulation of aircraft roll, we need to establish the whole assembly model, which include body subsystem, nose gear subsystem, main gear subsystem, nose gear wheel system, main gear wheel system, and brake subsystem (optional). As Aircraft module provides a large number of typical aircraft templates, users could call the necessary subsystem directly to achieve the establishment, and modify parameters as their wishes. If the template doesn't meet the requirements of the users, they can create new templates, set the specific parameters of the subsystem. Finally, the assembly command will assemble the subsystems into an airplane model. Aircraft design and analysis are not our focal points. However we focus on studying the situation of airport pavement under load by means of the virtual prototype model. So we chose the standard module of ADAMS to build a standard prototype model which has been validated, shown in Fig. 1 . Then define the parameters of the aircraft structure, as shown in Table 2 . 

Influence from pavement level on main wheel dynamic load
In order to study the main landing gear single wheel ( one of the main wheels) dynamic load under different road roughness levels, the paper simulated and got the dynamic loading process, and see Fig. 2 and Table 2 . In this roll simulation, the speed of the plane was lower, so the paper ignoring the impact of the lift. Fig. 2 and Table 3 shows with the lower level of pavement, road roughness increased, the main wheel dynamic load peaks increased, data dispersion increased, along with the dynamic load factor range increased.
Measured results [2] was in A-level road surface, the main wheel dynamic load ranged up to 1±0.75, while the simulation made smaller changes in the scope 0.997~1.002. This mainly because the airplane dynamic load change is tripartite: (1) vibrations caused by various factors aircraft itself, including the engine's eccentric rotation, periodic vibration caused by tire tread and pilot operation does not stable; (2) cause of road roughness; (3) cause of aircraft-road surface interaction coupling. And the most significant influence on dynamic load is from pavement roughness, the other two influence little but may have a greater dynamic load factor. Our simulation did not considered the impact from (1) and (2), so it appeared a large probability of 83.7% for dynamic load factor at 1 ± 0.05 in measured results. However, due to accidental factor, dynamic load coefficient has a large range of change, but the probability of its occurrence is very small. Comparing measured results, we can see that simulation can reflect the dynamic load conditions impacted by road roughness.
Influence on nose wheel from road roughness
In order to study the nose wheel dynamic load under different road roughness levels, the paper simulated and got the dynamic loading process, and see Fig. 3 and Table 4 . Fig. 3 and Table 3 shows nose wheel dynamic load changes on different level of pavement. With lower level of pavement, road surface roughness increased, aircraft's front wheel dynamic load on pavement increased, dynamic load factor increased, and dynamic load factor range increased. Contrast dynamic load coefficient peaks of front and rear wheels, Fig. 4 , we can see that nose wheel dynamic load coefficient is always bigger then that of main wheels. 
Conclusion
(1)Simulated aircraft taxiing on different levels of pavement by means of ADAMS/Aircraft, studied influence from road roughness levels on airplane dynamic load characteristics of front and main wheels.
(2) The lower level pavement, the greater dynamic load peak between aircraft and pavement, and the greater range as well.
(3)Actual dynamic load range is larger than simulating result, because road roughness is the major factor in aircraft dynamic load. Other incidental factors may cause larger dynamic load, but its probability is small. Therefore, simulation could provide aircraft dynamic load result influenced by single factor of road roughness.
(4) Sliding at different levels of pavement, the front wheel dynamic load factor is always bigger then that of the main wheels.
